Background: A number of studies have reported the relationship between women's sexual problems and systemic lupus erythematosus (SLE). However, the results are contradictory. The objective of this paper was to explore the impact of SLE on women's sexual function.
Introduction
Systemic lupus erythematosus (SLE) is an autoimmune chronic inflammatory disease of unknown etiology that can affect multiple organs and systems. [1] Disease manifestations range from fatigue, skin rash, and arthralgias to central nervous system (CNS) involvement, arthritis, serositis, nephritis, pneumonitis, cardiac disease, and hematological problems. [2, 3] Due to its chronic nature, unpredictable course and widespread potential for harm, patients with SLE have a shorter life expectancy and reduced quality of life (QoL) compared to healthy sedentary population. [4] Sexuality has been cited as an important part of the whole person, and sexual expression has been described as a crucial part of personal's self-identity. [5] Sexual function plays a vital role in QoL and it is of particular significance for SLE patients because it occurs predominantly in women, especially young women, at a ratio of 9:1 (women:men). [6] Previous studies have explored the association between women's sexual function and rheumatologic diseases, especially SLE. [7] [8] [9] [10] [11] A previous study indicated that women with SLE had a lower desire, lubrication, and orgasm. [7] A present study indicated that female SLE patients report lower sexual functioning, comparing with healthy women. [9] However, another study showed that the prevalence of desire and orgasm in female patients with SLE was similar to that in healthy controls. [8] Therefore, it is still controversial whether female SLE patients with sexual function is lower than normal women.
This paper aimed to investigate the impact of SLE on women's sexual function by performing a systematic review and metaanalysis of studies available in the literature.
Materials and methods
This systematic review and meta-analysis was performed adhering to the recommendations of the Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA), and the Meta-analysis of Observational Studies in Epidemiology (MOOSE). [12, 13] 
Ethics statement
Because all the data collected and analyzed in this study are anonymous and do no potentially harm the patients, no effort is needed to seek consent from patients, ethical approval is unnecessary for the paper.
Literature search strategy
We conducted a systematic search on the English-language databases of PubMed and Web of Science, and Chinese databases of the CNKI Scholar, VIP and WanFang databases (from inception to April 2017) for investigations regarding SLE-related sexual function.
As shown below, the appropriate search strategy was used according to the language of the database. "Systemic lupus erythematosus" and "sexual function," "sexual activity," "sexual dysfunction," or "sexual disorders" in title or abstract terms were used as key words for the English-language databases, and the Chinese translations of free text terms meaning SLE and sexual function were used for the Chinese databases. We also searched references of selected articles to identify additional reports.
Inclusion and exclusion criteria
Studies were included if the following criteria were met: Studies that evaluated the relationship between SLE and sexual function; the subjects enrolled fulfilled the American College of Rheumatology criteria for SLE; the subjects were female and up to 18 years old; and sexual function was assessed using the Female Sexual Function Index (FSFI) [14] scoring system. Authors of reports were contacted to clarify ambiguity for repeated studies of the same data. If the author was unavailable, we considered the first published study as original. A flowchart of this meta-analysis selection process was generated according to PRISMA requirements.
Data extraction
Two authors independently reviewed all full texts and extracted the data of the included studies. The reviewers would reach an agreement through discussion in the case of incomplete or unclear data. The quality of each study was evaluated independently using the Newcastle-Ottawa Scale. [15] This scale uses a star system to evaluate nonrandomized studies regarding 3 criteria: patient selection, comparability of study groups, and outcome assessment. Studies achieving a rating of 6 stars or higher were considered to be of the highest quality. [16] FSFI includes domains of sexual life, namely desire, arousal, lubrication, orgasm, satisfaction and pain preceding or during the sexual intercourse. If the articles were ambiguous or lacking outcomes, then contacted the author; if the author was not available, then extracted the relevant data through consensus.
Statistical analysis
Statistical analyses were executed using version 5.0 Review Manager statistical software. For continuous data, calculated the weighted mean differences (MDs), as well as 95% confidence interval (CI). Heterogeneity was assessed by x 2 , t 2 , and Higgins I 2 tests, with significance set at P < .10. If there was no significant heterogeneity between studies, the fixed-effect model was used to combine these MDs to obtain an overall MD. Otherwise applied the random effects model. The overall effect was evaluated by Z score, and P < .05 was significant. Funnel plots and Egger test were adopted to evaluate publication bias when the number of studies included was more than 5.
Results

Study selection
The flowchart of this systematic review and meta-analysis selection process is presented in PRISMA Flow Diagram. A total of 2 studies, including 236 SLE women and 985 control women, were considered for this study.
Study characteristics
Two studies evaluated sexual function in female SLE patients. [16] Table 1 demonstrates the demographic and clinical characteristics of SLE patients and healthy controls. The 2 studies included were published as full text in 2011 and 2013, respectively. One study came from Spain, the other from Taiwan and the 2 studies were all published in English. The quality of the 2 studies was moderate.
Publication bias
Funnel plot analysis together with Egger tests were not performed to test publication bias since the number of studies included was less than 5.
Women's sexual function in SLE patients and healthy controls
The number of female SLE patients was from 65 to 171. Based on heterogeneity, the fixed effects model was applied to merge the domain of satisfaction and total FSFI, while the random effects Fig. 1 ; Table 2 ).
Discussion
More and more evidence suggests that as an important part of QoL, sexual function is affected by SLE. As far as we know, the current meta-analysis which included 2 studies with a total of 236 participants is the first to quantitatively analyze the impact of SLE on women's sexual function. The results of this meta-analysis showed that female SLE patients have a lower total FSFI score, compared with healthy controls, which means that SLE had some influence on women's sexual function. The pathogenesis of sexual problems in female SLE patients is still unclear. Previous studies have found that sexual function is significantly related to depression in female SLE patients [6, 7, 9, 17] and depression affects about 40% of SLE patients, [18] so the clinical staff can improve patient's sexual function by improving the depressive state. Recent studies have shown that impairment of the normal structure and function of microglia, caused by autoimmune diseases, can result in depression and associated impairments in neuroplasticity and neurogenesis [19] and interferon-a-induced activation of microglia was particularly relevant to depressive-like behavior. [20] Additionally, a study in mice suggested that enriched environment-induced Adiponectin increase within the brain regulates microglia and brain macrophages phenotype and activation state, thus reducing neuroinflammation and depressive-like behaviors in mice. [21] Previous study reported that SLE patients appear to report a lower sexual functioning than patients with others chronic illnesses. [22] A review reported that sexual dysfunction in women with SLE is apparently most associated to vaginal discomfort or pain during intercourse. [11] The risk factors of women's sexual problems in SLE patients are complicated and multifactorial. Sexual problems in female SLE patients may be associated with age, relationship status, weight concerns, premorbid sexual adjustment, and depression. [9] Age, marital status, depression, and body image disturbance have been identified to be the most powerful predictors of impaired partner relationships, while body image to emotional distress, education, disease activity, and depression to be the most significant causes of impaired sexual function. [6] Several shortcomings of the present study need to be addressed. First, the number of samples may not be large enough, although the amount of patients included in this study is greater than that in individual studies. Several studies were excluded in the present meta-analysis due to noncompliance with the FSFI. Second, there was major heterogeneity in the study of sexual function in female patients with SLE. It is assumed that the difference in disease activity and patients' characteristics is responsible for heterogeneity. For that reason, all the conclusions need to be carefully considered.
Conclusion
There is a relationship between women's sexual function and SLE. Female patients with SLE appear to have lower sexual function than healthy people. It is of the essence to diagnose sexual dysfunction for female SLE patients with sexual problems as soon as possible. Hence, clinicians should realize the impact of SLE on women' sexual health, and keep a watchful eye on all aspects of life, not just physical function and disease activity. Table 2 Results of meta-analysis for female sexual function.
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